, Duff and More (1944) , and Trueta and others (1947) , but this is the first occasion upon which its use has been reported in studies of the vessels of the eye. The technique described below has proved successful, and it has not only been possible to demonstrate the origin of aqueous veins in four cases, but the specimens have also shown the anatomy of Schlemm's canal in a most striking way. Much of the work carried out by previous investigators is completely confirmed by the Neoprene casts, but the casts also show that many writers gained a faulty or incomplete conception of the true anatomy of the canal and its branches from serial sections. Our method is not, of course, without its own limitations; for instance, arteries and veins cannot be distinguished as in stained sections, filling defects may be misinterpreted, and the final preparations are extremely delicate and difficult to manipulate. Nevertheless, these disadvantages work in a different direction from the disadvantages of serial sections, and the two methods are thus complementary to each other. This technique promises, therefore, to be of value in a wider field than that for which it was originally designed.
TECHNIQUE APPARATUS (Fig. 1 ).
(1) Stereoscopic microscope.* (The stage is removed and replaced by a transparent perspex platform supported from the screw stand, so that the microscope may be moved without disturbing the specimen).
(2) Direct source of illuminationt (either from an electric-light fitting with condensing lenses mounted on universally adjustable arms which can be attached to the microscope, or from a separate high-power low-voltage filament lamp).
(3) Transparent circular perspex platform with gutters and drainage holes. (4) Black perspex tray with rubber drain to sink. (5) Adjustable screw stand with ball-jointed arms and clamp.+ (6) Fine glass capillary cannulae as shown in Fig. 2 (easily prepared in the laboratory). (7) Small Woulff's bottles, connected to cannulae and pump, for irrigation (alternatively the water-irrigating cannula may be connected directly to the water tap).
(8) Electric pump (Edward's rotary vacuum pump and compressor, Type IV, adjusted to give a pressure of 10 lb.). MATERIAL.-The technique is applicable to unfixed eyes excised at operation or to post-mortem material taken within a few hours after death; if post-mortem degeneration is present the injection fluid may rupture the vessel walls.
METHOD.-The following instructions apply when it is required to demonstrate the anatomy of aqueous veins; when Schlemm's canal alone is to be studied, proceed from Section 5.
(1) A patient is selected in whom the eye is to be enucleated, preferably for a posterior pathological condition in which the anterior vessels are not congested or otherwise abnormal; e.g., a choroidal melanoma.
(2) An aqueous vein identified by the use of the slit lamp is recorded by a drawing and, if possible, a photograph.
(3) At the operation, immediately before the eye is enucleated, a fine suture of black silk or tantalum wire is passed around the aqueous vein and tied loosely so that the flow of aqueous is not impeded. At this stage it is important to avoid lacerating vessels with the needle; otherwise when the Neoprene is injected it will leak out and obstruct the view of the vessel to be studied. (11) The injected specimen is now placed in a small dish containing pepsin in N/10 hydrochloric acid and incubated at 37 C. for 48 hours (Fig. 6) . At the end of this time the specimen will be seen to be softened and partially digested (the cornea will have disappeared) and much can be learnt by examining the specimen at this stage while the cast can still be seen through the translucent tissues in its normal position. Neoprene mixed with Indian ink makes an ideal injection fluid for studies at this stage. The pepsin solution is then carefully replaced by a solution of trypsin in 10 per cent. sodium bicarbonate for a further 48 hours. The scleral tissue disintegrates but does not completely disappear. (The specimen may be corroded in hydrochloric acid but we abandoned this method because it led to distortion and sticking of the cast).
(12) The specimen, still in the trypsin fluid, is now placed under the stereoscopic microscope and the gelatinous, semi-digested tissue may easily be teased gently from the cast. The trypsin solution is now carefully replaced with water: the cast must not be allowed to dry, otherwise the minute twigs adhere together permanently and their spatial arrangement is lost.
At this stage, with fine dissecting instruments, the anatomy can be made out and recorded by drawing or photography. From these records large-scale models may later be constructed with wire and plasticine (Fig. 13, p. 3.01).
(13) A permanent mount of the cast is prepared as follows:
The specimen is carefully floated into a large petri dish. It is held in the required position beneath iced water and warm, cleared 20 per cent. gelatin is run on to it with a teat pipette; as the gelatin sets the cast is held in position. The water is then poured off and the specimen is exposed to formalin vapour which hardens the gelatin and so prevents its subsequent solution and infection with moulds (Fig. 7) .
Finally, the specimen is mounted in more gelatin on a concave slide and the coverglass is sealed by Rousselet's method (two or three applications of a solution containing two parts of Damar resin in benzol and one part of gold size, followed by one application of pure gold size).
(14) Substances other than Neoprene (such as vinolyte, Marco resin, or perspex) may be used, but the technical difficulties are much greater and we have not so far succeeded in overcoming them.
The above technique was used throughout the investigation reported in this paper. It has recently been found, however, that the following modification gives better results:
After the canal has been irrigated with water (Section 9) 10 per cent. formol saline is pumped in both directions for about 2 minutes. The specimen is then placed in slow running water overnight in order to remove the formalin which would otherwise rapidly coagulate the Neoprene. Next morning the canal is irrigated with water before the Neoprene is injected. This modification ensures that the canal and its connections are fixed in the fully dilated position, and tends to reduce the permeability of the vessel walls; the procedure thus results in a more perfect cast with fewer artefacts.
THE ANATOMY OF AQUEOUS VEINS The discovery of aqueous veins independently by Ascher in 1942
and by Goldmann in 1946 has tended to confirm the hitherto controversial belief that there is a continuous drainage of aqueous from the anterior chamber; that the veins contained aqueous humour was made probable by Ascher's studies and was proved by Goldmann's intravenous fluorescein-injection experiments. In the literature on aqueous veins which has accumulated since 1942, the demonstration of the exact anatomy of these vessels has not. curiously enough, been seriously attempted: most workers have been content to assume, from the considerable clinical evidence, that the\ arise directly or indirectly from the canal of Schlemm. Maggiore (1917) and Theobald (1934) have both stated that there are between twenety and thirty efferent branches of Schlemm's canal (a statement we shall later discuss) lying midway in the thickness of the tissue of the corneo-scleral junction, and " as a rule they are greatly flattened These venules were said to reach their destination in the intrascleral venous plexus by a course that is sometimes straight but often rather tortuous, occasionally sending a branch to the episcleral vessels at the limbus. Ascher (1942) believes thlat these latter branches ae ( to he considered as the anatoinic nsibstrata of at leasi.
(1 great sitasi_ if'1iot all of the aquieolus veinsS whether histologic lifference, Cold hbe foundl /)etis ('n vs sels recogniZedl intra-i'tans to he aqueoul.s eis ani(4 ord1inarl' es zse/s of tlh, peri-c(orneal region is a questi.oni worth investigation. Weinstein (1950) is of the opinion that laminated aqueous veins are probably continuations of the thin veins of the ciliary plexus described by Kiss (1943) , where the blood and aqueous must have mixed together; he advances arguments for believing that a discharge system other than Schlemm's canal exists. Henderson (1950) 
RESULTS
The recognition of the aqueous veins and their identification with a loop suture was carried out in all cases by Mr. Arthur Lister London, and we gratefully acknowledge his valuable assistance in this important preliminary step. Case 1. Male aged 67 (patient of Mr. A. G. Cross), melanoma of the choroid. Striated aqueous veins were seen situated at 6 and 7 o'clock; a black silk ligature was tied loosely around each vessel. The eye was enucleated and the cornea taken for grafting. The anterior part of the eye was removed and a radial cut to the centre of the cornea was made at 4 o'clock. Neoprene coloured black with Indian ink was then injected into Schlemm's canal, and a photograph was taken (Fig. 8) . Both aqueous veins filled with Neoprene.
The specimen was now corroded in hydrochloric acid gas and when the tissue had completely corroded the larger of the two aqueous veins (7 o'clock) was seen to arise directly from Schlemm's canal by a hook-shaped origin as shown in the diagram (Fig. 9) Case 2. Female aged 38 (patient of Mr. C. Dee Shapland), melanoma of the ciliary body. Striated aqueous veins were seen situated at 7 and 8 o'clock; a tantalum wire ligature was tied loosely around each vessel. The eye was enucleated and the cornea taken for grafting. The anterior part of the eye was removed and a radial cut to the centre of the cornea was made at 12 o'clock. Neoprene coloured red with carmine was injected into Schlemm's canal.' Both aqueous veins filled with Neoprene. The specimen was now digested in pepsin followed by trypsin. The aqueous vein situated at 8 o'clock was seen to arise directly from Schlemm's canal by a hook-shaped origin as shown in the photographs, diagram, and model (Figs 10, 11, 12, and 13) . The aqueous vein situated at 7 o'clock did not communicate directly with Schlemm's canal but connected with a communicating branch between the superficial and deep scleral plexus (Fig. 12) .
Case 3. Male aged 61 (patient of Mr. C. Dee Shapland), melanoma of the choroid. A striated aqueous vein was seen at 9 o'clock; a tantalum wire ligature was tied loosely around it. The eye was enucleated and the cornea taken for grafting. The anterior part of the eye was removed and a radial cut was made to the centre at 12 o'clock. Neoprene coloured red with carmine was injected into Schlemm's canal. The aqueous vein filled with Neoprene. The specimen was then digested in pepsin and trypsin.
The aqueous vein did not communicate directly with Schlemm's canal but it connected with a communicating branch between the superficial and deep scleral plexus.
Case 4. Male aged 42 (patient of Mr. A. Lister), melanoma of the choroid. Striated aqueous veins were seen at 4. 6, and 7 o'clock; a tantalum wire ligature w,as placed around the vessel at 4 o'clock. The eye was enucleated and the cornea taken for grafting. Neoprene coloured red with carmine was injected into Schlenim's canal.
The ligatured vessel filled with Neoprene. The anterior part of the eye, including the iris and ciliary body, was then digested in pepsin and trypsin. Since the eye had been used for corneal grafting a considerable time elapsed before the specimen was received in the laboratory. The Neoprene cast was, therefore, not complete but the area of the aqueous vein was fortunately fully injected. This aqueous vein did not arise directly from the canal but connected with it by way of communicating branches to the deep scleral plexus (Fig. 14) . 
DISCUSSION
By this technique we have so far studied four cases in which six aqueous veins were ligatured, and our results were as follows:
(1) Two of the aqueous veins were seen to arise directly from Schlemm's canal by a hook-shaped type of origin (Cases 1 and 2).
(2) The other four aqueous veins did not arise directly from Schlemm's canal but were connected to it by an anastomotic branch between the superficial and deep scleral plexus (Cases 1, 2, 3, and 4).
(3) All the aqueous veins were of the striated or laminated variety.
Our findings thus confirm Ascher's belief that the occasional branches between the superficial and deep scleral plexuses are the anatomic substrata of at least a great many of the aqueous veins. Since all the aqueous veins were of the striated variety this conclusion is not in accord with Weinstein's suggestion that such vessels are direct continuations of the ciliary plexus; it does not, however, disprove his theory of the importance of aqueous drainage from the uvea, for the casts clearly show that vessels from the ciliary plexus do in fact connect either directly with Schlemm's canal or with the deep scleral plexus. Nor can it be said that our limited results dispose of the possibility that certain aqueous veins may not derive their aqueous from Schlemm's canal. Nevertheless, the results indicate that all striated aqueous veins probably arise directly or indirectly from the canal. It is hoped that in the near future it will be possible to obtain a pure aqueous vein for study by this method and it is expected that a similar origin will be found.
